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4. ^^1^2 t-fr— was.****, *#*Mt-f, 
^-^ Si ^-f-, at* Si Si-c 4fc&*TJIL^**4& - 
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7. 4feM4*£6 4f&.«*;3rj*, *#*£^-f, 
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*^#CW *»#HW & A frJtd t *&&tojk #JL*fc$Jt « &JI W HE. 



Cm SUM*. ^^St|L^^St^)^a 

^£^*L*.W4fc&iH.*.0J R-0-(CH 2 ) n -Si ^^^-4if^ *t R 
^**TJfc^H>*#.«Mfc.B JLn ML* 1-10 , 2-6 . R J* Si ffl 

X,SiR' 

C m ^^Jl, ##]^fL^fc&#L&)ifc R'^^^-^-^^^glycidyloxy^,^ 

3L*tffc(4fc i^iiit^.f-.* t # JL !>' - > 1- & -f-^ @| ii^f ft M.'y—^ 
#JL#^f3 &4 ifC^JtA^H^M., l-ll^^^^i^|L^^(oxetane)^ 

^■^^-^^gj^^fi^^lt^^^^)^ ^fL^fct, J^IL^^ (propylene 
oxide), £t&TfcL Sfrfl/X^ 3fH.&*t l-ft&J^;&#»J^fLi5*fc(oxetane) 



. . mm KmtM&£&^m, a ^juufcnia ^ iv a 
u&$m ib . iib ? ivb v vb> vib ^^(>a^)^^(&##^c^ 

, 4*JR££^<ft&tt;Mg, 4*v 4*.*U it *U, 4k 4*v*M» 
*.-f lOOnm , £.*H$*£#&E# 2-50nm ^^^l. % 

&@L^i& , «i *»^4Lift Ji#^^^ OH #.J? fifc- T Plr& OH fcOfc) 

Ajft <H> J, *K a ^. ^ ^ 3tJ&#> # j* : «* Taut eg ^ po # 

- i*r#, ^-T#^/ilT#L^^ef)^#^ J *L^(#J^»HCl^>g.). 
^#f^Mt-£^-^S|^ 0.1 ~ 0.25. £jLi&«^*bt*$*£** 

0.5-5, jt&JL 1-3 # fc. 



"■■■''•*MJF#*2-35«1«. 

^^#^^^4135"*, #]*»}&>&\ #-j^(bar coating), Jftfc *J>&\ ft 

15 

20 v&^ft&mto*h^M&wmtt&T, n&f*wA& 70-200 tc 

tt&jt&ffl'ft, ##]^M. 90-130 •C)^/^^4i^(^i^ii.i± UV 
|t^£&«.#2fc^/&, 90-130 €T, *t3W, ^.^r^.^ 

30 ^^^^^^^M>KM.^^t^^*i(>tl^ASn02, Er0 2 , Ti0 2 
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5 ^.76.018g2-^g|, 4.965gj£MHClS£&(37 1.038gXSL^^^ 

^t*«*^l0.525gW^IMk(0.037 4t3j;). ft fa 

&>&T«* 24 'J>#. 4^iaitjS^»(^a/SL: 40 'C, 150-50mbar) 

10 ^.23.63g ^m^^^n^T^^M^(GVTS , 0.1,#fc)t*»A. 

2.70gp.lN-HCl#^^aT4jt#2/J"Bt. te*ijL/3f*l£ A ~f t#J^ 

Ti0 2 & if >£'J #fi£iU* >H£^ t - m^ftfa. $Lf{MJ$Ljk]&&fyi& 

fST#t#2 <J>Rt. 

^#^r#^J.^#^^«^^>>tJi#^ ,90-130 "CT^Sl 
15 ^^islit^^^. 

^T^'J^fL.^^, ^g)^^##_h^tg)^- ,3 C-NMR <$3f 
^ &^&.m7L*t& fjk 44.5 ^ 51.6ppm T^J* & ^^>*^(^^)^. 

' 2 
20 A. it^ Zr0 2 ^*J4- 

fce?- it - p^i^#-(14.35g; 0.037 ^£)^<|M;frp#J 76.022g 2-i^g|, 
4.965g^HCl(37 1.038g.3^^M»*.^«,^*t. tf:teHfriL£».^#*L 

25 ' *c0.1NHCl^(2.70g)^iJ 23.63gift GPTS(0.1>fr^) t^JT^TW 

"2 >Mtf\ A-f+BiSMn+tii Zr0 2 t^^-^^'J^^^^ t . 

^tsT#i^^^M8^« %-m,i¥ 2 >i»n. 

^^^^^^J.^#^^liJJ.^^^^^-t^-^. 90-130 'CT^Sl 

30 *>$&*J 1 tt+frH,— #, it^^SI^##Ji^EI^- ,3 C-NMR ««|;t 

& 44.5 51.6ppm 4tfr?Hi-f-. 
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5 B/ ^TiOi^^GPTS fS^^ t^^ 

0. IN HC1 i§:^(2,70g)^^J 23.63gtf GPTS(0.1 t#^±STM# 
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A. ^^Zr0 2 ^^J# 

- ^e.W^^S^4#<20.0g,0.026#^)^£7^^?l 150.0g 2-^^4.965g^ 
HG1(37 ^J^^^#^^^*b^.^:aTdt#*:^ 15-20 

fcMPTS(11.03g, 0.022 ##);*a2>J A^#fi£j&^t, -t^taTI 
#>!U*>&^ 10 ^4t. #te^/#i5#>&^&(2.25g iCL^^ 20g ^^#) 

itii^^A.^^^ j.*4m*w i/6 f t £.mn J f&*m. 

^i4^ 50 i£i±K#3L£(& Beltron ^s) #Ji£). 

a # T #%L%L&ftm i 4£-Jii£ £*fe#'J 4 3&4t#r*£iK> IR «j ±. %J$L C=C 
#:^>ft^-^^^,B8#W6^ 15.67 MJUM^M-M^^J 6.5 

iLlL&foW 6 te>* loo tT^t^ *#>ft#;fc>ffc#&^. 

^ii:*ha^i±^t. -^^^^^it^^^/^IR^'lt. C=C 
&tfte-^ifr#Mk&*tJ£;&M: 15.67 ^J^'l^f^J. 12.5 *J Jt»J-^. 
#]-3~£;&#'J 1 

(a) £— ##&#Lt^^20.473g &^#>A&^&g£W£pH te = 2.8. 
•M^&SMltfWSMBTttft^A 0.519g y -AIO(OH) (Disperal® Spezial, 
Condeaxr^./ 1 ), 8t, pH %*L^'«fJt«l pHte 
#iftitn+Bt«*i*.#A«ifl^ pH £ 2.8 . *U&£taT/l!*/f 

#0 20 . 

(b) # 6.95g a* ^ ?K H 2 0 , 20. 1 5g 0. 1 N HC1 1 . 1 8g T & S| 



>&^. t." ^iSM#T'Hf*»A 0.721g y ~A10(OH)acoh 

(Disperal® Sol P3, Condea T *L££#»T*j* 20 

(c) #. 16.01g 0.1N HC1 ^»^4St#T^t^.'ft^X 1.59g y - 
AIO(OH)acoh (Disperal® Sol P3, Condea r ££*ST&> Sfc*t« 

(d) #L4.77g 0,1N HC1 1.05g ft*. ^J«#T, 4* *'*»A 
0.63g y -A10(OH) A coh (Disperal® Sol P3 Condea Xfi/). IU&, &£>&T, 

(e) ^19.98g^^^cH 2 0 . iti±^»^^^^^i pH 4£J. 3.5 . & 
?5^#T»£^2.15g y-Al 2 0 3 (Degussa Jir^>^). &jfcX*$MLBfr, 
$ pH :fc*L*-*TJlfcSfl-*. pH - ^^Bt^^^^ pH^-^5!] 3.5 . |U& 
££*T*> 20 

(f) £?$;f!^#T, >fc 11.82g 6$ GPTS t. «'J^^x^*» 0.21g y -A1 2 0 3 
(Aluminium oxid C, Degussa JL Y -AIO(OH) (Disperal® Spezial Condea 
^r^r fr)M. v -A10(OH)Acoh (Disperal® Sol P3, Condea xnkf). &Js, & 

(g) £&;fiU&#T, ^10.42gw^^^^(TEOS)t^^-^^^0.19g 
Y -Al 2 0. v (Aluminiumoxid C, Degussa ifi/ 1 ^ 0.1 8g y -AIO(OH) (Disperal® 
Spezial, Condea if 0.24g y -A10(OH) Ac oh (Disperal® Sol P3, Condea 

(h) ^Sa##T, £ 11.23g Y - &ft&JLZj$J&&(*MEO)^VA.b^4t 
ip^V 0.19g Y -A1 2 0 3 (Aluminiumoxid C, Degussa Xf tkf^ 0.22g y -AIO(OH) 
(Disperal® Spezial, Condea y -A10(OH) Ac0 h (Disperal® Sol P3, 
Condea JT-rri^). ^f^W Sfc*t«*'# 20 frfy. 

t . ^ *h-*P^*»X.0.17g y -A1 2 0 3 (Aluminiumoxid C, Degussa Xf 4. 0. 18g 
Y-AIO(OH) (Disperal® Spezial, Condea Xfi/)* 0.24g y -A10(OH) A coh 
(Disperal® Sol P3, Condea XfiA). JU&£4»T*> ifc*h**>f 20 

U)45E.»^4jt4fT, £ 17.43gGPTS t, 0.39g y -A1 2 0 3 



(Aluminiumoxid C, Degussa if Y -AJO(OH) (Disperal® Spezial, Condea 

x/- 3>)& Y -A10(OH) AcOH (Disperal® Sol P3, Condea Xfi/ 1 ). £ 

(k)£&^4£#T, ^ 12.67g TEOS t^'h-tp^^^ 0.30g v -A1 2 0 3 
(Aluminium oxid C, Degussa Xf x/ 1 )^, y -A10(OH) (Disperal® Spezial, 
Condeaxr X/*)i£ y -A10(OH) AcOH (Disperal® Sol P3, Condea ifl/). ^ 
>£; £^>&^t, ^#T^^2.19g0.1NHCl^. 

: (l)^^/lUt#T, £ 19.23g AMEO t> #'J^^;fc»X 0.44g y -A1 2 0 3 
(Aluminiumoxid C, Degussa if X/*)^ v -AIO(OH) (Disperal® Spezial, Condea 
xr X/*)ivY -A10(OH) AcOH (Disperal® Sol P3, Condea xrxj*). £ 
ik^&tyj^, ^f#T^>v2.85g0.1NHCl^^.. 
*-)^^^J 2-15 

£ 500ml mAtibMt&& GPTS ^ TEOS il^X^^^si^PTMS), 
^f^^o>V AIO(OH) - ^^*(Ji#]^^^.J 1(c)), #*(^*if#)#;&& 

l:^^^ ^}#^(Bohmit-Suspension)^f ^t:>^#2 t 
^^i^#)^^^:^^J(FUessadditiv), 4-^:^T^:#^i^^>^^ J.^* 3 



£.1: ^^6^ 





2 


3 


4 
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GPTS 


118.17g 
(0.5MoI) 


118.17g 
(0.5Mol) 


118.17g 
(0.5Mol) 


118.17g 
(0.5Mol) 


118.17g 
(0.5Mol) 


TEOS 


104.15g 
(0.5Mol) 


83.33g 
(0.4Mol) 


62.50g 
(0.3Mol) 


41.67g 
(0.2Mol) 


20.83g 
(O.lMol) 


(&±) 


70.5 Ig 
(=0.1 Mol 
AIO(OH)) 


70.51g 
(=0.1 Mol 
AIO(OH)) 


70.51g 
(=0.1 Mol 
AIO(OH)) 


70.5 lg 
(=0.1 Mol 
AIO(OH)) 


70.5 lg 

(=0.1Mol 

AIO(OH)) 




31.50g 


27.90g 


24.30g 


20.70g 


17.10g 




58.57g 
1-BuOH 

BuOEtOH 


54.40g 
1-BuOH 


50.23g 
1-BuOH 


46.07g 
1-BuOH 


41.90g 
1-BuOH 
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0.702g 
BYK301 


0.653g 
BYK301 


0.603g 
BYK301 


0.553g 
BYK301 


0.503g 
BYK301 
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GPTS 


118.17g 


141.8g 


118.17g 


118.17g 


ll8.17g 




(0.5Mol) 


(O.6M0I) 


(0.5Mol) 


(0.5Mol) 


(0.5Mol) 


TEOS 


- 


— 


104.15g 


83.33 g 


62.50g 








(0.5Mol) 


(0.4Mol) 


(0.3Mol) 


PTMS 


- 


32.85g 


- 


- 


- 






(0.2Mol) 










70.51g 


70.5 lg 


141.02g 


141. 02g 


141. 02g 




(=0.1Mol 


(=0.1Mol 


(=0.2Mol 


(=0.2Mol 


(=0.2Mol 




AIO(OH)) 


AIO(OH)) 


AIO(OH)) 


AIO(OH)) 


AIO(OH)) 




13.50g 


21.60g 


31.50g 


27.90g 


24.30g 
















37.74g 


49.03g 


72.67g 


68.50g 


64.34g 




1-BuOH 


1-BuOH 


1-BuOHi^ 


1-BuOH 


1-BuOH 






BuOEtOH 


BuOEtOH 








0.453g 


0.588g 


0.872g 


0.822g 


0.772g 




BYK301 


BYK301 it 306 


BYK301 


BYK301 


BYK301 
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GPTS 


118.17g 


118.17g 


94.53g 


94.53g 




(0.5Mol) 


(0.5Mol) 


(0.4Mol) 


(0.4Mol) 


TEOS 


41.67g 


20.83g 


62.50g 


41.67g 




(0.2Mol) 


(O.lMol) 


(0.3Mol) 


(0.2Mol) 




141.02g 


141.02g 


141. 02g 


141. 02g 


* * * ( & 


H>.2Mol 


(=0.2Mol 


(=0.2Mol 


0=0.2Mol 


*) 


AIO(OH)) 


AIO(OH)) 


AIO(OH)) 


AIO(OH)) 




20.70g 


17.10g 


21.60g 


18.00g 














60.17g 


56.00g 


59.61g 


55.44g 




1-BuOH 


1-BuOH 


1-BuOH & 
BuOEtOH 


1-BuOH 




0.722g 


0.672g 


0.715g 


0.665g 




BYK301 iL 306 


BYK301 


BYK301 


BYK301 
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17 


18 


19 


20 


GPTS i 


118.17g 
(O.SMol) 


118.17g 
(0.5Mol) 


118.17g 
(0.5Mol) 


118.17g 
(0.5Mol) 


94.53g 
(0.4Mol) 


TEOS 




62.50g 
(0.3Mol) 


4l'.67g 
(0.2MoJ)g 


20.83g 
(O.lMol) 


83.33g 
(0.4Mol) 


(&*> . 


141. 02g 

(=0.2Mol 

AIO(OH)) 


70.51g 

(=0.1Mol 

AIO(OH)) 


141.02g 
(=0.2Mol \ 
AIO(OH)) 


141.02g 

(=0.2Mol 

Aio(OH)) 


70.51g 
(=0.1 Mol 
AIO(OH)) 




13.50g 


24.30g 


20.70g 


17.10g 


25.20g 


Al(OEtOBu) 3 




37.85g 
(O.lMol) 


37.85g 
(O.lMol) 


37.85g 
(O.lMol) 


37.85g 
(O.lMol) 




3.66g 












54.53g 
BtOH 


57.81g 
1-BuOH 

BuOEtOH 


67.85g 
1-BuOH 


63.57g 
1-BuOH & 
BuOEtOH 


57.24g 
1-BuOH 




0.654g 
BYK301 


0.694g 
BYK301 


0.814g 
BYK301 


0.763g 
BYK301 & 
306 


0.687g 
BYK301 
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21 


22 


23 


24 


25 


GPTS 




141.80g 




189.06g 


118.17g 


118.17g 


118.17g 






(O.6M0I) 




(O.8M0I) 


(0.5Mpl) 


(0.5Mol) 


(0.5Mol) 


TEOS 




41,67g 






104.16g, 


62.50 


41.67g 






(0.2Mol) 






(0.5Mol) 


(0.3Mol)g 


(0.2Mol) 


(&*) 




70.5 lg 
(=0.1Mol 




70.5 lg 
(=0.1 Mol 


141. 02g 
(=0.2Mol ; 


141.02g 
(=0.2Mol 


141.02g 
(=0.2Mol 






AIO(OH)) 


AIO(OH)) 


AIO(OH)) 


AIO(OH)) 


AIO(OH)) 




33.40g 


21.60g 


31.50g 


24.30g 


25.20g 


Al(OEtOBu) 3 


37 r 85g 
(O.lMol) 


37.85g 
(O.lMol) 


37.85g 
(O.lMol) 


37.85g 
(O.lMol) 


75.71g 
(0.2Mol) 






- 


-' 


- 


- 






58:37g 
1-BuOH 




59.48g 
1-BuOH 


80.24g 
1-BuOH 


71.91g 
1-BuOH & 


75.31g 
1-BuOH 














BuOEtOH 








0.700g 
BYK306 




0.714g 
BYK306 


0.963g 
BYK301 


0.863g 
BYK301 & 


0.904g 
BYK301 














306 








26 


27 


28 


29 


30 


GPTS 


118 17g 


118.17g 


118 17g 


165.43g 


141.80g 




(0.5Mol) 


(0.5Mol) 


(0.5Mol) 


(0.7Mol) 


(O.6M0I) 


TEOS 


20.83g 




- 


60.50g 


20.83g 


41.67g 




(O.lMol) 




... 


[0.3Mol) 


(0.1Mol)g 


(0.2Mol) 




141. 02g 


141.02g 


141. 02g ... 


70.51g 


70.51g 




(=0.2Mol 


(=0.2Mol 1 


H>.2Mol 


(=0.1Mol 


(=0.1Mol 




AIO(OH)) 


AIO(OH)) . 


AlO(OH)) 


AIO(OH)) 


AIO(OH)) 




17.10g 


13.50g 


24.30g 


22.50g 


23.40g 


Al(OEtOBu) 3 


75.71g 


75.71g 


75.71g 


37.85g 


37.85g 




(0.2Mol) 


(0.2Mol) I 


:0.2Mol) 


(O.lMol) 


(O.lMol) 


























79.48g 
1-BuOH 


58.92g 

1-BuOH 

BuOEtOH 


58.37g 
1-BuOH A 
BuOEtOH 






( 


D.954g 


0.707gBYK3 


0.700g 
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BYK301 l0.lii.306 



BYK301 





31 


32 


33 


34 


35 


GPTS 


94.53g 


70.90g 


118.17g 


118.17g 


141.80g 




(0.4Mol) 


(0.3Mol) 


(0.5Mol) 


(0.5Mol) 


(O.6M0I) 


TEOS 


104. 16g 


104.16g 


62.50 


- 


- 




(0.5Mol) 


(0.5Mol) 


(0.3Mol)g 








70.5 lg 


70.5 lg 


70.5 lg 


14102g 


70.5 lg 




(-0.1 Mol 


(=0.1Mol 


(=0.1Mol 


(=0.2Mol 


(=0.1Mol 




AIO(OH)) 


AIO(OH)) 


AIO(OH)) 


AIO(OH)) 


AIO(OH)) 


2) $} >s '& 


28.80g 


26.10g 


24.30g 


22.50g 


16.20g 














Al(OEtOBu)., 


37.85g 


37.85g 


37;85g 


37.85g 


37.85g 




(O.lMol) 


(O.lMol) 


(O.lMol) 


(O.lMol) 


(O.lMol) 








- 


- 


- 


ft ft : 


61.41g 


56.68g 


57.81 g 


59.41g 


50.03g 




1-BuOH 


1-BuOH 


1-BuOH A 


1-BuOH 


1-BuOH & 








BuOEtOH 




BuOEtOH 




0.737g 


0;680g 


0.694g 


0.7 13g 


0.600g 




BYK301 


BYK301 


BYK301 j& 


BYK301 


BYK301 








306 







>£: l) 8.5 %±% ¥*to*Xik&M&WL^*tik*M 1(c)) 



*) 

M4r£&W 36 

5 &—®JktftM. 1 pi&& 118.17g GPTS 62.50g TEOS . 

24.30gAlO(OH)*ff^(Jt*!4HPJ 1(c)), VX\tUfc%Jktil%- 4fc#*t* 

^tiETt#^M^2 -J-Bt, #;fc»>^45.66gJKJfrA. 
Tfi#a^il^tAt^)|. £^t*MpT#J> 37.85g XTfL^t* 
SMS. &£>&T#^#W^2<hftf-. &aMMpT, #46.21g*d*^*)f 

37 

£ — 500ml WjaUfetfLt^^ H8.17gGPTS ^ 62.50gTEOS . £>&^# t 



14 



2430g A10(0H)^^^(^J^J 1(c)), #-#-it#, 

££>&TWiL&>&^# 2 *8fr, #inX4.10g 1-^^ 
*£. ^4SAT4HWfiLA8t^4fc 2 :^'Rt#i»X ^ 116.72g 

5 #&£;&#<J 38 

500ml @) AtitflLf «t^r 165.43g GPTS ^ 20.83g TEOS . £»,£-4fc 

f*rX I7.i0g MO(OK)&%%xi>bM4-W 1(c)), &*if#, -»»4WMtefeito+ 

-fc^tt^/Sf. ^E.iaLT«Hf^»^*b^ 2 ^J>Bt#^>v 63.92g XL®- A. 
10 2.87g i-Jp&ssMfe. £S&T4*#«l£*4fc# 2 ^8t#^X 53.41g 
^£*fe#'J 39 

500ml -B^Mt+fc,^ 118.17gGPTS ^ 62.50gTEOS . £«,<^4fc + 
24.30g A10(OH),-i:;f >^(JL#J^J 1(c)), feMf#, VX&KJfj&j&HC* 
15 £*»T4ltJf^»£**& 2 ^Bt#*»X.50.56g 1,4-T^-Bf 

-^ifrjfc^&^SL ^.2^^t^#T^^>V37,85g =.T4Ut"&*M5-. ££»T 
at#Sfc£*4fc#fr 2 ^Bt^^#T^^^46-2l g ^^^^^^. ££smft 
# 2 A^fe&^&fy^fo>J&ftWjjL^faftX. 
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